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Severity of chronic pain in an elderly population in
Sweden—impact on costs and quality of life
Lars Bernforta,*, Björn Gerdleb,c, Mikael Rahmqvista, Magnus Husberga, Lars-Åke Levina

Abstract
Chronic pain is associated with large societal costs, but few studies have investigated the total costs of chronic pain with respect to
elderly subjects. The elderly usually require informal care, care performed by municipalities, and care for chronic diseases, all factors
that can result in extensive financial burdens on elderly patients, their families, and the social services provided by the state. This
study aims to quantify the societal cost of chronic pain in people of age 65 years and older and to assess the impact of chronic pain
on quality of life. This study collected data from 3 registers concerning health care, drugs, and municipal services and from 2 surveys.
A postal questionnaire was used to collect data from a stratified sample of the population 65 years and older in southeastern
Sweden. The questionnaire addressed pain intensity and quality of life variables (EQ-5D). A second postal questionnaire was used to
collect data from relatives of the elderly patients suffering from chronic pain. A total of 66.5% valid responses of the 10,000 subjects
was achieved; 76.9% were categorized as having no or mild chronic pain, 18.9% as having moderate chronic pain, and 4.2% as
having severe chronic pain. Consumed resources increased with the severity of chronic pain. Clear differences in EQ-5D were found
with respect to the severity of pain. This study found an association between resource use and severity of chronic pain in elderly
subjects: the more severe the chronic pain, the more extensive (and expensive) the use of resources.
Keywords: Age, Costs, Elderly, Intensity, Pain, Severity

1. Introduction
By 2050, 30% of the European population will be aged 65 years
or older.10 The European Commission has the goal to increase
the average number of healthy life years in the European Union,
a goal that requires addressing chronic pain in the elderly.32
There is no consensus with respect to the relationships
between prevalence of chronic pain and age; some studies
note an increase in pain with age, some a decrease with age,
some a peak in middle age, and some found no age
dependence.15,19,29,33 In addition, a systematic review and
a later study reported that only the prevalence of severe pain
conditions increased with age.15,45
The literature suggests that the prevalence of chronic
musculoskeletal pain conditions in the elderly varies considerably.
In a short Swedish epidemiologic study not specifically focused
on the elderly population, the prevalence of chronic pain
(irrespective of pain intensity) was 56% among people aged 65
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years and older,24 but other studies report a higher prevalence of
pain in older adults (60%-86%).34,35 A recent review concluded
that it was not possible to provide a general estimate because of
heterogeneity of the studies.20
Chronic pain is associated with large societal costs. The total
cost of moderate-to-severe chronic pain for Swedish society in
2003 was calculated to be 87.5 billion SEK, of which 7.5 billion
SEK consisted of direct health care costs and 80 billion SEK
consisted of indirect costs related to production loss because
of illness-related sick leave.44 In another Swedish study
concerning diagnoses possibly related to pain, the total costs
were 4 times higher.26 In both studies, the indirect costs
constituted the majority of costs. Some studies, including
studies that focus on health care use, indicate that very large
costs are associated with chronic pain and especially severe
chronic pain.12,18,23,27,40 However, very little is known about
health care costs in the elderly population. Obviously, the
elderly rarely require sick leave, so these costs are marginal.
However, costs related to informal care and care performed by
municipalities may be significant for this age group. Moreover,
increased age is associated with increased prevalence of
chronic diseases and co- and multimorbidities,3,38 complications that require more complex health care and greater
personal and state expenses.
Although a relationship between pain and low quality of life
(HRQoL) has mainly been reported in middle-aged cohorts, little is
known about this relationship in the elderly.32 This is the first report
of an epidemiologic study aimed at investigating the elderly
population with respect to the prevalence, intensity, variability,
and frequency of pain and how such pain characteristics correlate
with sociodemographic factors, comorbidities, activities, and
health. To this end, this study quantifies societal costs for chronic
www.painjournalonline.com
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pain care for people 65 years and older. In addition, this study
investigates the relationship between chronic pain and HRQoL.

2. Methods

ranges between 0 and 100, where zero is the worst imaginable
health state and 100 is the best imaginable health state. The
EQ-5D-VAS is an alternative direct method for eliciting an index
value. This study presents results for both the EQ-5D-index
(including the 5 items) and EQ-5D-VAS.

2.1. Design and subjects
This study collected data from 3 registers and 2 surveys. The first
survey was a cross-sectional postal questionnaire used to collect
data from a stratified sample of elderly—65 to 69 years, 70 to 74
years, 75 to 79 years, 80 to 84 years, and 85 years and
older—residing in the 2 largest cities of a county (Östergötland) in
southeastern Sweden. These subjects were selected from
a sampling frame based on the Total Population Register. A
questionnaire was mailed in October 2012 and was followed by
up to 2 postal reminders (at 2-week intervals). The collection of
questionnaires closed in January 2013. Data were collected by
Statistics Sweden (SCB). The sample population consisted of
49,320 people. From this sample, 2000 subjects were randomly
selected from each age stratum, so the final study included
10,000 subjects. The first survey asked the subject whether they
needed help from relatives because of their chronic pain. If they
answered “yes,” then a second postal survey was sent to the
relative(s) mainly responsible for their care. Two postal reminders
(at 2-week intervals) were also mailed for the second survey.
The study was approved by the Regional Ethics Research
Committee in Östergötland, Sweden (Dnr: 2012/154-31).

2.5. The relatives’ questionnaire
In the main questionnaire, the respondents were asked to
volunteer contact information for relatives who provided them
informal care and support. If the respondents volunteered contact
information, a second questionnaire was mailed to the relatives
who they identified as their main caregivers. This second
questionnaire asked these relatives about what kind of support
they provided and how many hours they spent caring for their
elderly relative. This support included domestic chores, shopping,
getting around outside the home, taking medication, and handling
finances. These caregivers were also asked to estimate the amount
of work time and leisure time they devoted to their charges.
2.6. Informal care costs
Informal care costs were calculated according to the human
capital approach.49 The cost of a workday spent caring for the
relative was calculated as average gross wages (Sweden, 2012)
plus payroll taxes (230 EUR corresponding to 29 EUR per hour).1
Leisure time was valued as half the average net wages (7.78 EUR
per hour).

2.2. Main questionnaire
The questionnaire sent to the elderly subjects included several
variables and instruments. All variables and instruments will be
described in detail in forthcoming studies. This study used the
pain intensity and quality of life variables described below.
2.3. Pain intensity
The respondents assessed their pain intensity by marking an 11grade (0-10) numeric rating scale; zero indicated no pain at all and
10 indicated worst possible pain.21 For analytical purposes, the
population was subdivided into 3 groups with respect to having
chronic pain or not and with respect to level of pain during the last
week: no or mild pain (0-4), moderate pain (5-7), or severe pain
(8-10).6,28 An alternative approach to using numbers with 2 verbal
anchor points is to label different sections of the scale with verbal
descriptions such as “mild,” “moderate,” and “severe” chronic
pain.14,36 The reason for this approach would be that such labels
may more adequately represent the respondents’ perceptions.
However, in this study, we choose to follow the recommendations
of IMMPACT and used numeric rating scale with 2 anchor points.17
2.4. Quality of life
In the main questionnaire, the instrument EQ-5D for measuring
health-related quality of life was included. The EQ-5D instrument
is a descriptive system of health-related quality of life states
consisting of 5 dimensions—mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression. For each dimension,
the subject records the level of severity—no problems/some or
moderate problems/extreme problems.1,8 Each combination
(denoted EQ-5D profile) can be transformed into an index value
corresponding to a quality-adjusted life-year weight using the UK
population–based value set.16 The EQ-5D also contains a visual
analog scale (VAS) health scale (denoted EQ-5D-VAS) that

2.7. The health care registers used for retrieving health
care costs
Registers were used to retrieve information on consumption of
health care and health care costs. Data on inpatient (hospital days
and treatments) and outpatient (visits to various categories of
personnel) care were retrieved from the Health Care Register in
Östergötland (HCRÖ). The HCRÖ is an administrative database that
records date, name, unique personal identification number, and
diagnosis (main diagnosis and up to 9 secondary diagnoses)
according to the International Classification of Diseases, 10th
version (ICD-10), of every health care visit or hospital stay within
the County of Östergötland. This database has previously been
described in greater detail.50 The health care consumption related to
the persons participating in this study was retrieved from the HCRÖ
by matching the personal ID numbers to the database. To determine
costs, we linked health care consumption data from the HRCÖ with
data in a regional cost database provided by Östergötland County
Council. The regional cost per patient database contains costs for all
health care services within Östergötland County and, combined with
the CDWÖ, offers individual-based cost data that may be
summarized for certain populations or clinics.
The National Board of Health and Welfare (Socialstyrelsen)
maintains a register on drug prescription. The register contains
information on prescribed medications that have been retrieved by
patients. The register can be merged with other registers to
connect prescribed and retrieved drugs to specific diagnoses or
individuals. For each prescription, the drug register contains
information on the patient, prescribed drug, relevant diagnosis,
cost, profession, and workplace. Information on all prescribed and
then retrieved drugs related to the participants in our study were
gathered by matching the personal ID numbers to the register.
Information on costs incurred by the municipalities for home
help services and special housing was retrieved from a register
provided by the Linköping municipality. The register contains all

Copyright Ó 2015 by the International Association for the Study of Pain. Unauthorized reproduction of this article is prohibited.

March 2015

·

Volume 156

·

Number 3

consumption of the different home help services with hours and
prices attached to each service. In addition, the register contains
the number of days in special housing. Total costs can be
calculated by the use of the standard cost per day. The municipal
registers also contain personal ID numbers, which were used to
match the data to persons participating in our study. All costs are
expressed as costs per year (2012 prices). Cost data were
gathered over 1 year, from November 2011 to October 2012.
2.8. Statistics
All data files and analyses of data were handled with SPSS version
IBM Statistics 20 (IBM Corp., Armonk, NY). The outcome in costs
for the 3 chronic pain groups was tested using analysis of variance,
and the result was adjusted for sex and age. The age component,
in particular, should be adjusted when testing the different costs
across the groups. Analysis of variance was used for the statistical
analysis of costs for health care, drug acquisition, and municipal
home services. The P value was #0.05.

3. Results
3.1. Participation rate
Of the 10,000 subjects selected from the sample population,
3261 did not participate or did not return the questionnaire; 58 of
these subjects were not reachable. The net response rate was
67.3%; however, some respondents failed to answer a number of
vital questions, leaving a total of 6611 (66.5%) valid responses.
3.2. Characteristics of the responders
The valid study population (6611 subjects) consisted of 54% women
and 46% men. Average age was 76.2 years (range, 65-102 years).
The intensity of chronic pain broke down as follows: 76.9% were
categorized as having no or mild chronic pain, 18.9% as having
moderate chronic pain, and 4.2% as having severe chronic pain.
3.3. Comparisons between responders and nonresponders
Results were calibrated with respect to imbalances in responsiveness associated with certain variables. Calibrations were
made for results to be representative of the population studied.
Table 1 shows variation in responsiveness for the most important
background variables.
3.4. Costs
Results on resource uses are presented in Table 2. The total
average annual cost to society in terms of health care, drugs,
municipal services, and informal care for the average person 65
years or older was 5090 EUR. It is clear that the more severe the
chronic pain, the more resources were consumed (Table 2). The
additional costs of chronic pain that was more severe than mild,
that is, for moderate and severe chronic pain, were on average
570 EUR SEK per person 65 years and older. The total annual
costs were more than doubled in the subgroup with severe
chronic pain compared with the group with no or mild chronic
pain (ie, 10,200 EUR vs 4510 EUR). Moderate chronic pain also
showed a higher cost than no or mild chronic pain (ie, 6250 EUR
vs 4510 EUR). Health care costs generally increase with both age
and severity of chronic pain, as presented in Figure 1.
With the exception of municipal costs, the statistical analyses
showed highly significant differences between the groups for the
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Table 1

Proportion responding with respect to different
characteristics.
Characteristics
Gender
Men
Women
Age
65-69
70-74
75-79
80-84
85 and above
Marital status
Married
Other
Education
Compulsory school
Secondary school
University
Income (SEK per y)
0-150,000
150,001-220,000
220,001 and above
Birth country
Sweden
Rest of Europe
Rest of the world

Response rate, %
73.1
66.0
74.9
75.4
70.7
64.0
51.1
75.5
61.5
59.2
72.2
82.5
57.0
69.1
80.8
71.1
54.8
33.2

investigated cost items (Table 2). However, when municipal
costs were divided according to home help services and special
housing, the tests indicate differences concerning home help
services but not special housing.
In the first questionnaire, 249 respondents stated that they
received help from relatives. In the relatives’ questionnaire, 128
relatives completed the questionnaire: 38 (30%) were relatives of
persons with no or mild chronic pain, 55 (43%) were relatives of
persons with moderate chronic pain, and 35 (27%) were relatives
of persons with severe chronic pain. The costs of the subgroup of
help receivers were distributed over the entire study population of
6611 persons. The results clearly show that increased severity of
chronic pain is associated with increased informal care costs.
When interpreting results from surveys, caution should be
taken regarding the representativeness of the respondents. In this
study, particular caution should be taken in interpreting results
considering informal care costs as the number of elderly persons
reporting to receive help from relatives was relatively small. In
addition, the response rate among relatives identified as helpers
was relatively low. These facts might indicate that informal care
costs were underestimated.
3.5. Quality of life
The health-related quality of life of persons with different grades of
chronic pain measured by EQ-5D is presented in Table 3.
Differences in health-related quality of life were very clear between
the 3 pain categories, both for the EQ-5D-index and the EQ-VAS,
and for each of the 5 dimensions of the EQ-5D-health state
profile. The least evident difference concerns the dimension of
self-care (Table 3). The differences detected clearly show the
association between presence and degree of chronic pain and
the health-related quality of life experienced.
EQ-5D-index values for persons with different levels of chronic
pain in different age groups are presented in Figure 2. Generally,
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Table 2

Mean annual health care and municipal costs (Euros, rounded to the nearest 10) per person across subgroups with different
conditions of chronic pain.
Average cost (CI 95%)
Inpatient care
Outpatient and primary care
Doctor’s visits
Total outpatient care
Drugs
Total health care
Home help services
Special housing
Total municipal costs
Informal care
Total costs

P

Without pain or with mild
chronic pain (n 5 5077)

Moderate chronic pain
(n 5 1245)

Severe chronic pain
(n 5 289)

1220 (1030-1410)

1710 (1330-2090)

2110 (1320-2900)

0.012

1230 (1160-1300)
1710 (1610-1800)
440 (410-480)
3370 (3120-3610)
280 (180-370)
680 (530-810)
960
180
4510

1760 (1610-1900)
2500 (2300-2700)
640 (580-710)
4860 (4360-5360)
340 (170-520)
530 (240-820)
80
520
6250

2000 (1700-2300)
3100 (2690-3500)
900 (760-1040)
6110 (5080-7130)
1180 (800-1560)
1200 (610-1790)
2380
1710
10,200

,0.001
,0.001
,0.001
,0.001
,0.001
0.136
NA
NA
NA

NA 5 not applicable.

the expected relationship of lower HRQoL with increasing age
can be seen. The most remarkable result is the very low HRQoL
(0.2) experienced by those with severe chronic pain in the oldest
age group.

4. Discussion
This study found that both costs and the aspects of HRQoL
investigated were clearly associated with the existence and
severity of chronic pain. This relationship was evident for all kinds
of resource use. Hence, health care costs and HRQoL aspects
differed significantly between the 3 groups—no or mild,
moderate, and severe chronic pain.
As briefly reviewed by Lalonde et al.,31 economic burden
increases with pain severity and/or pain disability. This observation
was confirmed in this study’s population, elderly subjects. Our
results indicate that the cost to society in terms of health care,
drugs, municipal services, and informal care for the average person
65 years or older with or without chronic pain is 5090 EUR per year.
The municipalities studied together have approximately 50,000
inhabitants 65 years and older, which would translate into a total
cost of 255 million EUR, assuming that the 2 municipalities are
representative for Sweden (approximately 1.8 million inhabitants 65
years and older). This would imply that costs attributable to people
65 years and older add up to 9.2 billion EUR for Sweden. These
costs can be seen as the cost of an aging population.

Figure 1. Health care costs divided into different age groups categorized with
respect to the level of chronic pain, and it shows the variation in health care
costs because of age and divided into groups of severity of chronic pain.

The additional cost associated with moderate and severe
chronic pain was on average 570 EUR per person 65 years and
older. This means that for Linköping and Norrköping together the
additional annual costs of the presence of chronic pain that is
worse than mild is 28.5 million EUR. This cost difference means
that for Sweden (10 million citizens) the additional annual costs for
chronic pain worse than mild in people 65 years and older
amounts to more than 1 billion EUR.
In a Swedish study, Gustavsson et al.26 estimated the direct
and indirect costs of patients with a diagnosis related to chronic
pain. The mean total cost per patient each year was estimated at
6400 EUR (SEK 56,000); this study found the mean total cost per
year of persons 65 years or older to be 5090 EUR. The estimation
of diagnosis related to chronic pain is not intended to estimate the
costs of pain, as many diagnoses are not associated with pain,
a confounder that could lead to an overestimation. Gustavsson
et al.26 discussed possible reasons for this discrepancy and
pointed out the difficulty of strictly dividing the costs into painrelated and nonpain–related costs. From an international
perspective, many cost estimations are hampered by difficulties
identifying patients with chronic pain.7 Thus, a strength of our
epidemiologic population–based study is that the pain classification is based on the respondents’ own evaluations.
Outpatient care costs are most reasonably underestimated
because of the fact that data from private caregivers were not
included in the data capture. However, private care is generally only
a small part of the total health care in the 2 municipalities
investigated. A fact that distinguishes this study from other similar
ones is that we have been able to include costs incurred by the
municipalities, making this study more complete compared with its
predecessors. However, municipal costs could only be retrieved
from one (Linköping) of the 2 included municipalities. Concerning
the municipal costs, the group with the most severe chronic pain
stands out as a large consumer of resources. Differences in
municipal costs between the group with no or mild chronic pain and
the group with moderate chronic pain were quite small, possibly
because of the elderly population consuming resources irrespective
of the existence of chronic pain. Chronic pain may become
a problem only for the group with the most severe chronic pain.
A possible weakness in the study lies in the data quality on
informal care. In the relatives’ questionnaire, some internal loss of
data was experienced. A related issue is how to value the
relatives’ loss of leisure time because of informal care efforts.
Equating loss of production with loss of time from paid labor
would imply that the value of leisure time is zero. We do not agree
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Table 3

Health-related quality of life measured by EQ-5D for the defined subgroups with different severity of chronic pain.
Dimensions of EQ-5D

Mobility
Self-care
Usual activities
Pain/discomfort
Anxiety/depression
EQ-5D-index
EQ-5D-VAS (0100)

Persons without or with mild
chronic pain (0-4)

Persons with moderate
chronic pain (5-7)

Alternatives,
N

1

3

1

6530
6545
6487
6520
6528
Average (CI)
N
Average (CI)
N

76.0%
95.8%
92.1%
40.9%
75.7%

0.3%
1.2%
2.1%
1.2%
0.6%

45.4%
90.5%
78.2%
1.7%
58.2%

2
23.7%
3.0%
5.8%
57.9%
23.7%
0.812 (0.806-0.818)
4895
74.5 (73.9-75.0)
4893

2

Persons with severe
chronic pain (8-10)
3

53.5%
1.1%
7.9%
1.5%
17.9%
3.9%
86.3%
12.0%
40.3%
1.5%
0.629 (0.617-0.641)
1191
60.9 (59.8-62.1)
1207

1
24.7%
77.5%
59.3%
1.5%
43.7%

2

3

73.1%
2.2%
15.7%
6.8%
28.2%
12.5%
53.5%
45.1%
48.4%
7.9%
0.385 (0.360-0.410)
263
49.0 (46.6-51.4)
282

The 5 items of EQ-5D are shown in the proportions with respect to the answering alternative (1 generally denotes without difficulties, 2 generally denotes with some difficulties, and 3 generally denotes not able to or with very
large difficulties or high intensity). The 2 bottom rows show the EQ-5D-index value based on the 5 items (including 95% CI) and the EQ-VAS.
CI, confidence interval; EQ-VAS, EQ visual analog scale.

with setting the value at zero, as many elderly people produce
economic value outside of paid labor. Therefore, the value of
leisure time was set to half the average of the net hourly wage.
Setting a lower value (or even zero) would, of course, affect our
results, but not in a decisive way; the marked differences between
the groups would persist.
Another limitation of this study with respect to costs is the
generalizability as only 1 country has been investigated. Studies
of fibromyalgia syndrome in the United States, France, and
Germany showed differences in the proportion of direct costs
between countries,30 which indicates that the relative importance
of the different cost items may differ because of political traditions
and social situations as well as arrangements of welfare and
health care in the countries under investigation.
Patients with chronic pain conditions describe pronounced
negative implications both on the individual level (eg, psychological problems and decreased emotional well-being) and on the
societal level (eg, sick leave).11,37,42,47 A measure of nonfatal
health outcomes from diseases and injuries is years lived with
disability (YLDs). Pain conditions were responsible for 21% of all
YLDs globally48 and the top 5 leading causes of YLDs in Sweden
are low-back pain, major depressive disorder, falls, neck pain,
and other musculoskeletal disorders.2 One striking result was the
very large impact of the existence and severity of chronic pain on
the quality of life both according to EQ-5D-index and EQ-5D-VAS
in this study of elderly subjects. Cross-sectional analyses have

Figure 2. EQ-5D-index values divided into different age groups categorized
with respect to level of chronic pain, and it shows the variation in HRQoL
because of age and divided into groups of severity of chronic pain.

reported a negative correlation between back pain and aspects of
HRQoL.7,13,22,39,41,51 Such relationships have been found both in
chronic pain cohorts and in population-based studies.4,32,43 In
addition, systematic reviews have confirmed evidence for a link
between pain and low HRQoL.32,37 In a systematic review, Leadly
et al.32 noted a lack of studies concerning the elderly population.
According to the present results, a relationship between chronic
pain and low HRQoL is also present in the elderly population. One
of the systematic reviews reported a lack of evidence for
a relationship between HRQoL and pain intensity37; however,
our study found a relationship between HRQoL and pain intensity
(Table 3). Hence, both quality of life aspects and costs were
negatively associated with the presence and severity of pain in the
elderly population. However, persons with more chronic pain may
also be more likely to suffer from comorbidities that might explain
some of the variations in costs and HRQoL. Moreover, HRQoL
has previously been shown to decrease with age in a Swedish
general population,9 for instance from 0.89 when 30 to 39 to 0.61
when 80 to 84 year old. So, our population mean of 0.76 (EQ-5Dindex) is as expected.
As pointed out by Breivik,5 several studies indicate that large
indirect costs can be reduced if patients with complex chronic pain
conditions are treated in multidisciplinary pain rehabilitation
programs46 and/or if reduction in severity of pain is accomplished.
Generally, participation in multidisciplinary pain rehabilitation
programs is offered to patients who are occupationally active
(18-65 year old). It is unknown if such a treatment approach
designed for elderly patients will be beneficial for the cost items
investigated in this study. Furthermore, it is unclear if it is possible to
reduce the severity of the pain condition in the relatively small
subgroup with severe chronic pain. There is an obvious risk that
comorbidities and multimorbidities are more prevalent in the severe
pain group than in the 2 other groups.25 Subjects with comorbidity
or multimorbidity have more complex health care needs than those
with a single condition,38 which may indicate difficulties improving
general health and eventually reducing costs. Because the
presence of comorbidities, such as depression, seems to
contribute to treatment resistance, future studies should investigate if and to what extent the prevalence of comorbidities differs
across the pain groups and if comorbidities (including type)
influence the cost within each pain group in the elderly population.
Although the response rate in this study was relatively high
(67%), there is a risk for 2 types of dropouts. There is a risk for
underestimating the pain in those elderly unable to answer the
questionnaire (eg, elderly treated in hospitals and nursing homes
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during the data collection period). The dropout analysis showed
that this is probably the case as responsiveness declined with
age, but response rate also declined with being female, being
single, having a low education and low income, and being an
immigrant. Another risk is that healthy subjects without pain will
choose not to answer the questionnaire, a risk that this study’s
dropout analysis could not determine.

5. Conclusions
This population-based study, which reached a large part of the
target population, found that the existence and the severity of
chronic pain among people 65 year old and older were
associated with increased costs to society and low quality of life.
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